Ten bronchoscopes that had been used on patients with the acquired immunodeficiency syndrome were sampled to determine the nature and extent of microbial contamination. Samples were taken by irrigating the suction biopsy channel with modified viral transport medium and by swabbing the insertion tube. Sampling was repeated after they had been cleaned in detergent and after two minutes' disinfection in 2% alkaline glutaraldehyde. Before being cleaned the seven bronchoscopes tested by polymerase chain reaction were contaminated with the human immunodeficiency virus, though infectivity and antigen assays gave negative results. Other organisms identified were hepatitis B virus (1), commensal bacteria (9), and Pneumocystis carinii (4). Mean bacterial contamination was 2-27 log colony forming organisms per millilitre. Cleaning the bronchoscope before disinfection removed all detectable contaminants with a reduction in bacterial growth of up to 8 log colony forming unitslml.
Results
The microorganisms identified are given in the table. Of the 20 areas sampled on 10 bronchoscopes, 18 were found to be contaminated immediately after use of the bronchoscope. The mean contamination of the biopsy channel was 2 3 and of the tube surface 2 log,0 cfu/ml.
Contamination of 6 log cfu/ml or greater occurred on three bronchoscopes. HIV cDNA was detected on all seven bronchoscopes examined, though tissue culture infectivity assays and antigen immunoassays gave negative results. After the bronchoscopes had been washed in neutral detergent all sites were free of all detectable microorganisms and HIV could no longer be detected even by the polymerase chain reaction. Samples taken after subsequent disinfection for two minutes in 2% alkaline glutaraldehyde were also free of contamination.
Discussion
The bacteria identified on the 10 bronchoscopes were predominantly commensal bacteria of the respiratory tract. The extent of contamination was considerably less than has been reported in studies of gastrointestinal endoscopes, perhaps owing to the fact that the respiratory tract is more sterile than the upper digestive tract but also in part to the fact that the gastroscope has longer, narrower channels than the bronchoscope." 14 Several organisms known to infect the respiratory tract in AIDS, such as mycobacteria and cytomegalovirus, were not found in this study, though they might have been found in a larger series.
The polymerase chain reaction was not available for testing samples from three bronchoscopes but it detected HIV genetic material on the other seven bronchoscopes. The site of contamination was the biopsy channel in three, the insertion tube surface in three, and both sites in one. The polymerase chain reactionamplifies specificDNA sequences by a factor of at least 106 and, with Southern blotting for confirmation, can detect a specific Samples shown to be positive by the polymerase chain reaction did not infect tissue cultures, suggesting that the virus was present in non-infectious form or in amounts too small to be detected by tissue culture. HIV antigens could not be found on bronchoscopes with the Abbott antigen immunoassay, which measures predominantly p17 and p24 core antigens and has a sensitivity of 30 pg/ml. HIV antigenaemia correlates poorly with the presence of plasma viraemia, however, and the absence of core antigens does not exclude the presence of infectious virus.'9 The infectious dose of HIV for man is not known and the presence of integrated HIV DNA on a bronchoscope recently removed from a patient with AIDS implies that the potential for cross infection exists.
Cleaning in detergent proved effective in removing all detectable contamination from bronchoscopes. Of particular note was the removal of all detectable HIV. The bacterial reductions achieved with cleaning compared favourably with the generally accepted criterion for disinfectant efficacy-that is, a 4 log unit reduction in contaminating organisms. HIV has been found to retain its infectivity at room temperature even when dried202' and is more resistant to glutaraldehyde in the presence of protein. Precleaning is therefore essential after every bronchoscopy procedure and should not be delayed until after disinfection, as has been advocated. 22 We wish to thank the Department of Health, Medical Research Council, Keymed, Surgikos, and the Sanatorium Society for financial support.
